Heme oxygenase-derived carbon monoxide modulates gonadotropin-releasing hormone release in immortalized hypothalamic neurons.
Heme oxygenase (HO), the main enzyme deputed to heme metabolism, has been identified as two main isoforms called HO-1 and HO-2 both present in the central nervous system. Heme oxygenase has been shown to regulate the hypothalamic release of neuropeptides such as corticotrophin-releasing hormone and arginin-vasopressin. The aim of this study was to investigate and further characterize the presence of HO in gonadotropin-releasing hormone (GnRH) secreting hypothalamic neurons, GT1-7 and the role of HO by-products on GnRH secretion. The pulsatile release of GnRH from scattered hypothalamic neurons is the key regulator of mammalian fertility in the central nervous system. GT1-7 cells are immortalized hypothalamic neurons, characterized by spontaneous electrical activity and pulsatile GnRH release, resembling the central control pathway of the hypothalamic pituitary gonadal axis (HPG) in mammals. Hemin, the substrate of HO, significantly stimulated HO activity in static cultures, causing a rapid increase in GnRH release. Neither biliverdin nor bilirubin were able to mimic this rapid stimulatory effect, which was instead caused by carbon monoxide. Evidence of a possible involvement of prostaglandin E(2) in the HO by-product modulated GnRH secretion was reported. The hemin-evoked effect on GT1-7 neurons suggests a direct activity of HO by-products on the hypothalamic neuropeptide secretion, and claims for a possible role of CO in both the modulation of gonadotropin secretion and crosstalk among HPG and stress axis within the mammalian hypothalamus.